Abstract. The simulation of the trajectory of the development of the educational component of district sociogeosystems in a multidimensional normalized space on the example of the subsystem of preschool education (in six indicators) was conducted on average for [2008][2009][2010][2011][2012][2013][2014][2015][2016][2017]. According to the results of simulation of the development trajectory of the subsystem of pre-school education of district sociogeosystems based on the analysis of the coherence of their development trajectories with the optimal trajectory and the coherence of the development trajectory between the district sociogeosystems, it was established that the trajectories of the movement of the Apostolovsky, Solonyansky and Verkhnodniprovsky districts were closest to the point of maximal development. The most distant from it were the trajectories of development of Vasylkivsky, Pavlogradsky, Petrykivskyi districts. The average indicators of the rejection of the path through the sociogeosystems of the districts of the Dnipropetrovsk region have been calculated, and it has been established that only nine districts of the region (Vasylkivsky, Dnipropetrovsk, Krynichansky, Nikopolsky, Novomoskovsk, Pavlohradsky, Pokrovsky, Synelnikovsky, Tomakivsky) have positive meanings, the other thirteen districts are negative, indicating the inconsistency in the educational component of district sociogeosystems of the Dnipropetrovsk region. The highest index of distance from the origin of the specified time interval has the Apostolovsky district. High rates are characteristic for Pokrovsky, Krivoy Rog, Solonyansky districts. Low rates have Vasylkivsky, Petrykivsky, Pavlogradsky areas that lag behind in the development of the educational system of preschool education from other administrative units of the region. It was clarified that the districts of the Dnipropetrovsk region have been unevenly developed. Most progressed in the Vasylkivsky district, a little behind him trajectories of growth of Petrikivsky, Tomakivsky and Yurievsky districts. The grouping of administrative regions of the Dnipropetrovsk region on the basis of cluster analysis allowed allocating five groups (clusters) of subsystems of pre-school education according to the similarity of their territorial organization.
Introduction. Pre-school education is a compulsory primary component of the system of continuing education in Ukraine and represents a holistic process aimed at ensuring the diverse development of a child of preschool age in accordance with her abilities, individual, mental and physical characteristics; the formation of a child's preschool age moral standards, the acquisition of her social life's experience.
The subsystem of pre-school education is regulated by the Ukrainian legislation, which is based on the Constitution of Ukraine, the Laws of Ukraine "On Education", "On Pre-School Education", "On Child Protection", the Convention "On the Rights of the Child", the resolution on the state national program "Education (Ukraine XXI Century)", taking into account the norms of the Family Code of Ukraine.
The subsystem of pre-school education in Ukraine is: pre-school educational institutions regardless of subordination, types and ownership; scientific and methodological institutions; educational authorities; education and upbringing in the family. Preschools include nurseries, nurseries, kindergartens of the family, combined, compensating type (special and sanatorium), educational complexes, children's homes, orphanages of family and boarding, children's development centers, etc.
For a full-fledged development of the younger generation in Dnipropetrovsk region a wide network of pre-school educational institutions of various types, profiles and forms of ownership functions.
Studies of the regional educational complex in Ukraine appeared at the turn of the XX-XXI centuries and represented by the works of Stec'kyj (1999) , Shuba (1999) , Flinta (2005) , Mel'nychenko (2005) , Trusij, (2008) , Virchenko (2010) , Zajachuk (2011 ), Horozhankina (2011 ), Pankrat'jeva (2014 and others. However, existing research on the development of pre-school education is highly specialized; therefore the actual issues of the Dnipropetrovsk region today are typifying its administrative districts by the level of development of this subsystem of education.
In accordance with the definite topicality of the problem, the purpose of this work is to study the relationship between the components of the preschool educational system and the establishment of their influence on the spatial organization of preschool educational institutions of Dnipropetrovsk region. Materials and methods of study. Basic foundation for modeling trajectory sociogeosystems in normalized multidimensional features space is the implementation of linear scaling of quantitative indicators of regional sociogeosystems (Njemec', 2009 ) and calculation parameters directions of motion and linear motion characteristics sociogeosystems (L. Njemec', Olijnyk & K. Njemec', 2003) . In order to model the trajectory of development of the educational component of district sociogeosystems of the Dnipropetrovsk region, we have chosen such a subsystem of the regional educational system as pre-school education.
K. Njemec' (2009) notes that the trajectory of motion of any object is determined by two sets of indicators -the direction of motion and the linear characteristics of the object traveled over a certain period of time. The first set of trajectory indicators includes the cosines of the angles formed by the segment of the trajectory of the given object with the trajectories of other objects, or certain specific directions. The second set of indicators is represented by various linear characteristics of the trajectory -the distances in the multidimensional space that characterize the path traversed by the object for a certain period of time, or the removal of the current point of the trajectory (at the given time) from the characteristic points of the space -the origin of the coordinates, the middle point of the sociogeosystem or the point of maximum development. Depending on the purpose of our study, the following linear values of the trajectory were determined (K. Njemec', O.Njemec', 2008; K. Njemec', 2009; L. Njemec', 2005 ; L. Njemec', Olijnyk & K. : -the way passed by the sociogeosystem in a multidimensional space (∆L), -is defined as the Euclidean distance between the points of the trajectory at adjacent points of time and is a dynamic characteristic of the trajectory, because its length indicates the intensity of the movement of the sociogeosystem;
-distance from the current point trajectory of the zero point (L0), which is a measure of the efficiency of motion sociogeosystem -more effective sociogeosystem for equal period of time more far removed from the starting position; performance computing trajectories current point distance from the origin (L0) reflect summarized sociogeosystem move relative starting positions and characterize the effectiveness of its cumulative traffic for each settlement time; in the ideal case, when the sociogeosystem develops progressively and stably, the distance L0 must increase over time; the absolute value of L0 also characterizes the intensity of the motion of sociogeosystems in a multidimensional normalized space;
-distance from the current point of the trajectory to the end point (maximum development point) L1 characterizes the efficiency of the motion of the sociogeosystem; a more effective sociogeosystem will reach or be close to the highest; if the development of the sociogeosystem is planned, then the approach of the development of the current point to the point of maximum growth should decrease; -the difference in the path remaining to reach the point of maximum development (L1), and the traversed path (L0), which gives an idea of the pace of movement of the sociogeosystem in a multidimensional space -a decrease in this figure indicates a faster movement of the sociogeosystem; -the ratio L0 / L1, which in the normed space is also a relative assessment of the effectiveness of the sociogeosystem, since the growth of this indicator indicates a more rapid progress of this sociogeosystem.
Ratio was measured by linear scaling for the whole period under study. The obtained scales of all indicators varied in the range from 0 to 1.
The method of cluster analysis allowed forming homogeneous (uniform) educational facilities groups (clusters). The objects in the group are relatively similar in terms of the studied indicators and differ from objects in other groups.
The method of cluster analysis consists in forming an initial matrix of distances between clusters. The cluster classification is carried out according to the standardized values of the input indicators. Standardization of variables ensures the comparability of all indicators irrespective of their units of measure, since the input data reflects various properties of objects and are not comparable.
In order to assess the similarity element, a special measure is used -the distance between the administrative districts. This distance is based on the normalized values of all indicators and determines the degree of average deviation between them in the objects of clusterization. The matrix of the initial actual values of the indicators turns into a matrix of normalized indicators. Normalized values are calculated according to the formula (Virchenko, 2010 ):
Where is the normalized value of the i-th indicator in the j-th region; -actual value of the ith indicator of j-th region; -the average value of the i-th indicator;
is the mean square deviation of Yi-th indicator.
The mean square deviation is determined by the formula [1]:
On the basis of a matrix of normalized values of indicators, intercluster distances are calculated using the Euclidean distance formula [22]:
Where is the distance between the objects j and k;
is the normalized value of the i-th index of the j-th region, is the normalized value of the i-th index of the k region.
It should be noted that the optimization of cluster structures is based on the matrix of Euclidean distances. Results and their analysis. It is necessary to draw attention to the fact that the statistical indicators of the regional center -the city of Dnipropetrovsk (renamed to the city of Dnipro in 2016) and the cities of regional subordination (Vilnogirsk, Dniprodzerzhinsk (renamed to the city of Kamianske in 2016), Zhovti Vody, Krivoy Rig, Marganets, Nikopol, Novomoskovsk, Ordzhonikidze, Pavlograd, Pershotravensk, Sinelnikovo, Ternivka) significantly exceed the corresponding indicators in rural areas due to special investment conditions, therefore, to preserve the homogeneity of output data their rational use, the following analysis was carried out without taking into account the indicators of the regional center and cities of regional subordination, and indicators at district centers and cities combined with data in the regions into a single array of information.
For analysis of the subsystem of pre-school education in the Dnipropetrovsk region, six indicators have been selected reflecting its development for the period 2008 / 09-2016 / 17 academic years: number of institutions; the number of children in them; the load of permanent pre-school educational institutions per 100 places; Ukrainian language instruction in pre-school educational institutions; coverage of children by pre-school education; the density of pre-school educational institutions per 1 km 2 . The cosines of the corners of the ray trajectories relative to the optimal trajectory show the coherence of the district trajectories in the direction with the optimal, the deviation of the regional indicators from the average across the whole population of the regions reflects which of the areas is closer to the optimal trajectory (Table 1) .
The data in Table 1 highlights the small values of cosines, which indicates significant deviation of the regional trajectories from the optimal (L. .
Taking into account the average cosine of the angle between the trajectories closest to the optimal trajectory was Tomakivsky, Pyatihatsky, Vasylkivsky, Krynichansky districts, and the most distant ones were Verkhnodniprovsky, Apostolovsky, Sofievsky, Magdalinivsky districts. 15 districts of the Dnipropetrovsk region have positive deviations from the average cosine. The average values of the sociogeosystem pathway for the period 2008-2017, presented in Table 2, show that the fastest development of the preschool subsystem of the regional sociogeosystem is characteristic of Novomoskovsk, Vasylkivsky and Pavlogradsky districts of the Dnipropetrovsk region. The slowest rate of movement was observed in the Sofievsky, Krivoy Rog and Tsarichansky districts (Fig. 1) . It should be noted that, in general, the indicators presented indicate a different intensity of the movement of district sociogeosystems in a normalized multidimensional space, which can be interpreted as a difference in the dynamics of socio-economic development of the districts of the Dnipropetrovsk region (K. Njemec', O. Njemec', 2008) . It is necessary to pay attention to the fact that the highest index of distance from the origin for the specified period of time (Table 2) has the Apostolovsky district. High rates are characteristic for Pokrovsky, Krivoy Rog, Solonyansky districts (Fig. 2) . Low rates have Vasilkovsky, Petrykivsky, Pavlogradsky areas that lag behind in the development of the educational system of pre-school education from other administrative units of the region.
The trajectories of the Apostolovsky, Solonyansky and Verkhnodniprovsky districts were closest to the point of maximum development. The most distant from it were the trajectories of development of Vasylkivsky, Pavlogradsky, Petrykivsky districts (Fig. 3) .
The lowest minimum values of this indicator testify to the higher efficiency of the development of the sociogeosystem. The highest minimum values are observed for the Apostolovsky, Solonyansky and Verkhnodniprovsky districts ( Table 2) .
The smallest indicators of the effectiveness of the development of the subsystem of pre-school education of district sociogeosystems are characterized by high positive values of the deviation of the approach to the point of maximum growth from the average (K. Njemec', 2009 ), which demonstrate Vasylkivsky, Pavlogradsky, Petrykivsky districts, which are the least developed from other regions in development. During the studied period, Vasylkivsky district has been the most advanced in the development, and some of it lags behind the growth trajectories of Petrykivsky, Tomakivsky and Yurievsky districts (Fig.  4) . The lowest figures for the amount of distances from the origin to the point of maximum growth are Dniprovsky, Pavlogradsky, Verkhnedniprovsky districts, which confirms the low level of advance subsystems of pre-school education of district sociogeosystems of these administrative-territorial units.
According to the ratio of the distance between the current point of the development of rayon sociogeosystems of the Dnipropetrovsk region from the origin of the coordinates and the approach to the point of maximum growth (L0 / L1), the Apostolovsky, Solonyansky, and Krivoy Rog districts occupy the three leaders (Fig. 5 ). (Fig. 6 ): low (3 districts), medium (8 districts), sufficient (7 districts), high (4 districts). According to six indicators of the subsystem of pre-school education, the cluster analysis was carried out and the matrix of connections was calculated that includes the frequency of the arrival of areas in the group for the period of 2008-2017. The results of cluster analysis allowed allocating five groups (clusters) of development of administrative-territorial units of the area. Taking into account the fact that cluster analysis is a hierarchical classification method, in four groups it became possible to allocate subgroups (subclusters) of administrative districts of Dnipropetrovsk region, which demonstrates the dendrogram in Fig. 7 and table 3. Conclusions. According to the results of the study, the following conclusions were formulated. 1. Modeling of the trajectory of development of the educational component of district sociogeosystems in multidimensional normalized space on the example of the subsystem of pre-school education (in six indicators) was conducted on average for 2008-2017. According to the results of simulation of the development trajectory of the subsystem of preschool education of district sociogeosystems based on the analysis of the coherence of their development trajectories with the optimal trajectory and the coherence of the development trajectory between the district sociogeosystems, it was established that the trajectories of the movement of the Apostolovsky, Solonyansky and Verkhnodniprovsky districts were closest to the point of maximal development.
2. It was clarified that in the period of 2008-2017 the districts of the Dnipropetrovsk region have been unevenly developed. Most progressed in the district, a little behind him trajectories of growth of Petriksvsky, Tomakivsky and Yurievsky districts.
3. The grouping of administrative regions of the Dnipropetrovsk region on the basis of cluster analysis allowed allocating five groups (clusters) of subsystems of pre-school education according to the similarity of their territorial organization.
We can argue that at the present stage there is no single consistent trend in the development of the subsystem of pre-school education in the districts of the Dnipropetrovsk region, the reasons for which may be an imperfect approach and inadequate experience in developing an integrated strategy for the functioning of these subsystems of education, the heterogeneous socio-economic development of the districts of the region. All this requires considerable attention from the regional authorities.
